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This Conservation Assessment was prepared to compile the published and unpublished information on 
the subject taxon or community; or this document was prepared by another organization and provides 
information to serve as a Conservation Assessment for the Eastern Region of the Forest Service.  It does 
not represent a management decision by the U.S. Forest Service.  Though the best scientific information 
available was used and subject experts were consulted in preparation of this document, it is expected that 
new information will arise.  In the spirit of continuous learning and adaptive management, if you have 
information that will assist in conserving the subject taxon, please contact the Eastern Region of the 
Forest Service - Threatened and Endangered Species Program at 310 Wisconsin Avenue, Suite 580 
Milwaukee, Wisconsin 53203. 
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EXECUTIVE SUMMARY 
 
This Conservation Assessment is a review of the taxonomy, distribution, habitat, ecology, and 
status of the American Featherfoil, Hottonia inflata Ell., throughout the United States and in the 
U.S.D.A. Forest Service lands, Eastern Region (Region 9), in particular.  This document also 
serves to update knowledge about the potential threats and conservation efforts regarding the 
American Featherfoil.  American Featherfoil is an annual floating or rooted aquatic herb 
sometimes found in large colonies and it is very unusual in that it floats on water by means of 
swollen, air-filled flower stalks. The species is found only in the United States, and it is restricted 
to rather shallow still or slow-moving waters of ponds, ditches, rivers, and similar wet 
depressions, historically in twenty-eight eastern and southeastern states.  Its occurrences have 
been very erratic, both in space and time. Globally, its ranking is G4 (apparently secure world-
wide).  Based on its current status, American Featherfoil is most common today in Kentucky and 
Massachusetts, but it is listed as Extirpated in Pennsylvania, as Presumed Extirpated in Ohio, as 
Endangered in Maryland and New Jersey, and as Threatened in Indiana and New York.  It has 
been designated as Critically Imperiled in Georgia, Maine, New Hampshire, Rhode Island, and 
West Virginia and as Critically Imperiled/Imperiled in Mississippi. It is considered Imperiled in 
Alabama, Delaware, Missouri, North Carolina and Tennessee, Imperiled/Vulnerable in Illinois, 
and Vulnerable in Connecticut, Texas and Virginia. In Connecticut and Tennessee, American 
Featherfoil has been designated to be of Special Concern.  It is at risk especially at the margins 
of its range.  This species is not currently protected in Illinois.  American Featherfoil is included 
on the Regional Forester Sensitive Species list (RFSS) for the Shawnee National Forest. It faces 
extirpation in several states if it is not properly protected.   
 
In addition to species listed as endangered or threatened under the Endangered Species Act 
(ESA), or species of Concern by U.S. Fish and Wildlife Service, the Forest Service lists species 
that are Sensitive within each region (RFSS).  The National Forest Management Act and U.S. 
Forest Service policy require that National Forest System land be managed to maintain viable 
populations of all native plant and animal species.  A viable population is one that has the 
estimated numbers and distribution of reproductive individuals to ensure the continued existence 
of the entity throughout its range within a given planning area. 
 
The objectives of this document are to: 
 
 -Provide an overview of the current scientific knowledge on the species. 
 
-Provide a summary of the distribution and status on the species range-wide and within the Eastern Region 
of the Forest Service, in particular. 
 
-Provide the available background information needed to prepare a subsequent Conservation Approach. 
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NOMENCLATURE AND TAXONOMY  
 
Scientific Name:   Hottonia inflata Ell. [1817]  
 Common Names:  American Featherfoil; Featherfoil; Feather Foil; Water Violet 
 Synonymy:        none known 
   
 Class:   Magnoliopsida (Flowering Plants - Dicotyledons) 
 Family:   Primulaceae (The Primrose Family) 
 Plants Code:   HOIN (USDA NRCS plant database, W-1)  
    http://plants.usda.gov 
 
The primrose genus Hottonia L. contains a single species in North America north of Mexico.  
The genus overall has only two species, Hottonia inflata Ell. in North America and the similar 
Hottonia palustris L. in Europe and western Asia.  The latter is the type species and Linnaeus 
described it in 1753. 
 
The American Featherfoil was named Hottonia inflata by the American botanist Stephen Elliott 
in 1817, based on specimens from South Carolina.  The species is so distinctive and non-
variable, at least at maturity, that there is no known synonymy.  The isolated taxonomic position 
of this herb within the Primulaceae is generally accepted.  Hottonia has been included within the 
tribe Androsaceae, Subtribe Primulinae along with the genera Androsace, Bryophyllum (now 
included within Kalanchoe of the Crassulaceae), Cortusa, Dionysia, Dodecatheon, 
Omphalogramma, Pomatosace, Primula, Soldanella, Sredinskya, and Stimpsonia (Valentine 
1962; Wendelbo 1961). Recently, molecular evidence has shown that it is most closely allied to, 
and monophyletic, with Omphalogramma, Bryocarpum, and Soldanella (Martins, Oberprieler, 
and Hellwig 2003). Prior to these placements, Hottonia was placed within its own tribe in the 
Primulaceae, the Tribe Hottonieae (Fernald 1950). The generic name honors professor Petrus 
Hotton (1648-1709) of Leiden, The Netherlands (Fernald 1950). The specific epithet inflata, 
Latin meaning ‘inflated’, derives from the inflated stems (primarily the inflorescences) so 
characteristic of this plant.   
  
DESCRIPTION OF THE SPECIES 
 
Hottonia inflata, American Featherfoil, is a moderately delicate, annual aquatic floating herb that 
initially roots in mud, and later often becomes free-floating as the roots weaken and break; the 
stems are submersed, glabrous, and (0.3-) 50 cm (-1.5 m) long; the generally numerous leaves 
are submerged and often appear clustered at the base of the flowering peduncles, but they are 
actually closely alternate and scattered below this point, and the blades are pinnately dissected 
(feather-like) into linear or threadlike divisions 0.3-1.5 mm wide with the central lamina 1-6 mm 
wide; the general leaf shape is oblong, and they are (2-) 6-7 (-18) cm long and 0.8-5 cm wide.  
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The leaves may persist for the life of the plant or they may be slowly lost with few remaining on 
the floating plant at maturity. The inflorescence is a cluster of 1-15 partly emersed, terminal, 
interrupted racemes 3-20 cm long and 0.3-2 cm in diameter, contracted at the nodes into 
segments, with the short-stalked flowers in separate whorls of 2-10 at the nodes (joints); the 
segments become successively shorter towards the apex; these essentially leafless flowering 
stems or peduncles are spongy, hollow, thick, and inflated and allow the plants to float on the 
water surface.  Stipitate glands are found on the rachis, bracts, pedicels, and calyx.  Subtended by 
a lanceolate bract that resembles the sepals, and nearly sessile or on a pedicel to 15 mm long, the 
flower is white or whitish and 5-8 mm long; the calyx is 5-parted and united only at the base, 3-8 
mm long and 0.5-1.5 mm wide, and the sepals have 5 somewhat foliaceous, linear-oblong, blunt 
lobes that grow to 4 (-10) mm long as the fruit matures; the corolla is (3-) 4-5 (-6) mm long, has 
5 fused petals with a short tube and limb, and they are somewhat shorter than the calyx when in 
flower; there are 5 stamens with very short filaments attached to the base of the corolla, and 
these are shorter than the corolla and included within it. The fruit is a nearly globose or 
subpyriform capsule 2.5-3 mm long with 5 valves that cohere at the base and summit.  The seeds 
are reddish-brown, numerous, tiny (1.4-1.6 mm long), amber brown, ellipsoid or oblong-oval in 
outline, with a somewhat roughened-wrinkled surface. The chromosome number is n = 10c, 11.  
(Adapted from Godfrey and Wooten 1981, Fernald 1950, Gleason and Cronquist 1991, and 
Radford et al. 1964). 
 
This species is very distinctive and easily identified (see the image on the cover of this report). 
No additional subspecies or varieties are accepted within it. 
 
HABITAT AND ECOLOGY 
 
Hottonia inflata, American Featherfoil, has been given a national wetland indicator status of 
OBL, indicating that the species almost always (estimated probability 99 %) occurs in wetlands.  
In Wetland Region 3, including both Illinois and Indiana, Hottonia inflata has been specifically 
designated as an OBL wetland species as well (Reed 1988; W-1; W-2).  Overall, these habitats 
include swamps, ponds, very slow moving stream swamps, bayous, sloughs, and sinkhole ponds 
at low elevations. Beaver ponds appear to be a common and important habitat, and other specific 
habitats have included interdunal pools on the Atlantic Coastal Plain, oxbow lakes in the lower 
Mississippi valley, and lakes and ponds (within the glaciated portion of Connecticut and 
Massachusetts; W-3).  It appears to prefer temperate to warm temperate, humid climates without 
major temperature extremes, and so it is relatively rare in the far northern portions of its range, 
the far southern parts of its range, as well as in portions of the midwest that have a continental 
climate with temperature extremes. It appears to be most common in portions of the Mississippi 
River embayment and the northeastern United States Coastal Plain.   
 
A review of the literature demonstrates that this aquatic herb has similar plant associates and 
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habitats throughout its range.  Hottonia inflata grows mainly in swampy woodlands. Floras 
generally list the habitat of Hottonia inflata as “Pools and ditches” (Fernald 1950), “Quiet 
shallow water or occasionally in wet soil” in the northeastern states (Gleason and Cronquist 
1991), “Ponds, pools, and ditches” in New England (Magee and Ahles 1999), “In ponds or slow 
moving water in river swamps” in North Carolina (Radford et al. 1968), and “Lakes, ponds, 
pools, swamps, ditches and canals” in the Southeastern states (Godfrey and Wooten 1981).   
 
The pH of the water and soils where the American Featherfoil grows are normally acidic, but the 
species also tolerates a neutral pH; pH values of 5.0 – 6.5 (-7) have been recorded for the 
species.   
 
In the northeastern United States, where the plants commonly grow at low elevations and nearly 
to sea level, Hottonia inflata can be found in generally forested portions of ponds, pools and 
ditches – most characteristically in forested swamps.  Common associates include the trees Acer 
rubrum, Fraxinus pennsylvanica, Nyssa sylvatica, and Quercus bicolor, the shrubs 
Cephalanthus occidentalis, Clethra alnifolia, Ilex verticillata, Lindera benzoin, Vaccinium 
corymbosum, and Viburnum spp., the vine Smilax rotundifolia, and herbs such as Impatiens 
capensis, Lemna spp., Platanthera spp., Rumex verticillatus, Sium suave, Spirodela spp., 
Symplocarpus foetidus, Triadenum spp., and Utricularia spp., along with the graminoids Carex 
spp., and Glyceria striata and the ferns Onoclea sensibilis, Osmunda cinnamomea, and 
Osmunda regalis.  American Featherfoil is normally in better quality (less disturbed) sites where 
it can be locally common (W-3, pers. obs.).   
 
In Indiana the American Featherfoil grows in wetland habitats sometimes called ‘scuffle ponds’, 
within a community called the Taxodium distichum – Populus heterophylla Forest (W-3).  Water 
levels fluctuate considerably, and in the winter through mid-summer, water is usually abundant 
and possibly more than 1 meter deep, while in the fall the ponds generally dry.  Among the 
associated species recorded with the American Featherfoil in Indiana are the trees Acer rubrum, 
Liquidambar styraciflua, Populus heterophylla, Quercus lyrata, Quercus palustris, and 
Taxodium distichum, shrubs include Cephalanthus occidentalis and some Rosa palustris, the 
vine Vitis palmata, and forbs may include Bidens discoidea, Callitriche heterophylla, Lemna 
spp., Ranunculus flabellaris, Saururus cernuus, Sium suave, Spirodela spp., Triadenum walteri, 
and Wolffia spp., graminoids may include the grass Glyceria septentrionalis, and the fern 
Onoclea sensibilis can also be present at the wetland margins.  While this association is said to 
be present only in southern Indiana, it seems identical to similar associations in Illinois and other 
southeastern states (Hill, pers. obs.).  According to the Indiana Department of Environmental 
Management (W-4), the presence of Hottonia inflata indicates the presence of a critical “Cypress 
swamp” forested wetland.  
 
In Illinois, the American Featherfoil grows in “Swamps” in the extreme southern tip of the state 
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(Mohlenbrock 1986, 2002).  These are typically cypress swamps bordered by floodplain forests.  
Herbarium labels on specimens in the Illinois Natural History Survey herbarium (ILLS) included 
the habitats ‘cypress swamp’, ‘swamp’, ’lake’, and ‘pond’. Its usual associates in Illinois are the 
same as those recorded in Indiana.  These can include the trees Fraxinus pennsylvanica, Populus 
heterophylla, Quercus lyrata, Salix nigra, and Taxodium distichum, the shrubs Cephalanthus 
occidentalis, Forestiera acuminata, and Itea virginica, the forbs Boehmeria cylindrica, Lemna 
spp., Limnobium spongia, Ludwigia spp., Lycopus rubellus, Polygonum hydropiperoides, 
Spirodela spp., and Utricularia spp., the graminoids Glyceria arkansana and Paspalum fluitans, 
the floating fern Azolla mexicana, and the floating liverwort Riccia fluitans.  
 
In Tennessee, Hottonia inflata is most abundant in Reelfoot Lake, a lake that was formed by the 
New Madrid earthquake of 1811 (W-3; Guthrie 1987).  Here the plants grow in protected calm 
waters of ditches and around islands in the lake, and its community is often described as a 
submerged aquatic community (W-3).  Characteristic species that can grow with the American 
Featherfoil here include the tree Taxodium distichum, the forbs Cabomba caroliniana, 
Ceratophyllum demersum, Elodea nuttallii, Heteranthera dubia, Ludwigia peploides ssp. 
glabrescens, Potamogeton spp., Ranunculus flabellaris, and Utricularia spp., as well as the 
grass Zizaniopsis miliacea. Another ecological association, or habitat, in which Hottonia inflata 
is found in Tennessee and other southeastern Mississippi basin states, is the Cephalanthus 
occidentalis / Hibiscus moscheutos ssp. moscheutos Depression Pond Shrubland (W-3).  In 
Missouri, this has been called the “pond shrub swamp” (W-3; Nelson 1987).  This shrubland 
occupies the central portions of small shallow water depressions that have little or no woody 
plant overstory.  Trees of the bordering floodplain forest include Acer rubrum, Carpinus 
caroliniana, Liquidambar styraciflua, Nyssa biflora, Oxydendrum arboreum, and Quercus 
phellos.  Typical shrubs or subshrubs found associated with Hottonia inflata in this habitat 
include Cephalanthus occidentalis, Cornus amomum, Cornus foemina, Decodon verticillatus, 
Hibiscus moscheutos ssp. moscheutos, Itea virginica, Salix humilis, and Vaccinium fuscatum; a 
vine may include Smilax rotundifolia; forbs include Bidens discoidea, Ceratophyllum spp., 
Galium tinctorium, Ludwigia spp., Lycopus rubellus, Polygonum amphibium, Polygonum 
hydropiperoides, Potamogeton spp., Proserpinaca pectinata, Spirodela spp., Triadenum walteri, 
and Utricularia spp.; common graminoids dominate, and can include the sedges Carex alata, 
Carex barrattii, Carex comosa, Carex decomposita, Carex gigantea, Carex intumescens, 
Dulichium arundinaceum, and Rhynchospora corniculata, along with the grasses Dichanthelium 
dichotomum var. ensifolium, Glyceria acutiflora, Glyceria septentrionalis, Leersia hexandra, 
Panicum hemitomon, and Saccharum baldwinii, as well as the rush Juncus repens.  
 
DISTRIBUTION AND ABUNDANCE 
 
Hottonia inflata, the American Featherfoil, is found only in the United States, and it is 
widespread in portions of the temperate eastern region.  The species is known to occur 
historically in twenty-eight states, namely, Alabama, Arkansas, Connecticut, Delaware, 
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Florida, Georgia, Illinois, Indiana, Kentucky, Louisiana, Maine, Maryland, Massachusetts, 
Mississippi, Missouri, New Hampshire, New Jersey, New York, North Carolina, Ohio, 
Oklahoma, Pennsylvania, Rhode Island, South Carolina, Tennessee, Texas, Virginia, and West 
Virginia (W-1, W-3).  It appears that the species may no longer exist in Ohio and Pennsylvania, 
and that its range is decreasing.  Its range includes both formerly glaciated and unglaciated areas.  
As with most other species, it becomes scarce at the margins of its range.  Its historic range 
assessed on a county basis also may have been greater than its current range. One can generally 
expect that a decline has occurred in recent decades because of the general loss and degradation 
of its natural wetland habitats nationally.   
 
One specimen of Hottonia inflata from Kansas was brought to my attention by Michael Vincent 
(pers. comm.) of Miami University in Ohio.  In their herbarium (MU) is a specimen as follows:  
Kansas:  Dickinson County, Brown’s Park, May 1878, C. A. Ripley s.n. There are no other 
known records from Kansas, and this record appears unlikely to be a wild collection, but nothing 
else is known about this collection.  The species has not otherwise been reported from Kansas.  
 
Despite the inclusion of this plant for Florida by Kartesz and Meacham (1999) and others (W-1; 
W-3), there is no evidence that this plant occurs in that state.  It is not included as a member of 
the flora by Clewell (1985) or by Wunderlin (1998).  It is often cited as being present in Florida 
by other floras, however (Godfrey and Wooten 1981; Gleason and Cronquist 1991; Fernald 
1950).  
 
Hottonia inflata is generally accepted to occur in Georgia by most authorities.  It is tracked as a 
species of Special Concern within that state.  However, except for one historic record in Bartow 
County indicated by Jones and Coile (1988) it appears that the species may actually no longer 
exist in the state.  
 
Based upon its state rankings (W-3) only, this aquatic herb would appear to be most frequent in 
Kentucky (as a S4? species) and in Massachusetts (as a S3S4 species).  It is not ranked in five of 
the twenty-eight states where it is known to occur (W-3), so its frequency cannot be precisely 
determined in those states. American Featherfoil is local within most of its range because of its 
habitat preferences (W-3).  A combination of records from several sources (see appendices) 
gives somewhat different results on the frequency of Hottonia inflata.  Records from floras and 
herbarium labels show that this herb has been found in more than 20 parishes in Louisiana, and 
in ten or more counties in Arkansas, Kentucky, Missouri, North Carolina, and Virginia.  In the 
remaining twenty-one states Hottonia inflata has been found in nine or fewer counties, though its 
frequency within each county varies.  Additional details on the distribution of this herb can be 
found in Kartesz and Meacham (1999) and several Internet sites (e.g., W-1, W-3). Representative 
herbarium specimens of this herb have been listed in Appendix 1.  A summary of the distribution 
of the American Featherfoil has been presented in Appendix 2. 
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In the east-central states, the species has been found in Illinois (where it is at its northwestern 
range limit in the southern tip of the state) and in Indiana, as well as in neighboring Kentucky, 
and Missouri, but not in Iowa or Wisconsin (W-1, W-3; Mohlenbrock and Ladd 1978, Deam 
1940).  Its range within the United States has declined in recent decades.  It has been reported as 
Presumed Extirpated (SX) in Pennsylvania and as Possibly Extirpated (SH) in Ohio (W-1, W-3). 
 
Within the U.S. Forest Service Eastern Region (Region 9) Hottonia inflata is known to be 
present within the Shawnee National Forest in Illinois and the Mark Twain National Forest in 
Missouri (and probably others; W-5).  It most likely occurs in several national forests within the 
Southeastern Region (Region 8) as well.  
 
In Illinois, Hottonia inflata has not been included on the list of Endangered and Threatened 
species.  The species has been reported historically in Jackson, Johnson, Massac, Pope, St. Clair, 
Saline, Union, and Washington counties (W-1; Mohlenbrock 1986, 2002; Mohlenbrock and 
Ladd 1978; Shawnee National Forest 2005; herbarium specimens). Its current general 
distribution, as far as is known, has not changed.  Within and near the Shawnee National Forest it 
is found within Cave Valley in Jackson County, Heron Pond, Little Black Slough and private 
land near West Vienna in Johnson County, Round Pond in Pope County (this pond borders and 
drains into Massac County), and several locations from LaRue-Pine Hills / Otter Pond Research 
Natural Area in Union County (Shawnee National Forest 2005).  These sites are located 
primarily within the Shawnee Hills Natural Division, mostly in the Greater Shawnee Hills 
Section but also in the Lesser Shawnee Hills Section, and also in the Coastal Plain Division, both 
Bottomlands and Cretaceous Hills Sections, the Lower Mississippi River Bottomlands Division, 
both Northern and Southern Sections, and also within the Wabash Border Division of Illinois, 
Bottomlands Section (Schwegman et al. 1973).   
 
In Indiana, the American Featherfoil is currently listed as Threatened and it is known at several 
sites in southern Indiana (Homoya, pers. comm.).  It has been reported in Dubois, Floyd, Gibson, 
Pike, Posey, Scott, and Vanderburgh counties in the southern half of the state (W-1; Deam 1940; 
Homoya, pers. comm.).  Almost all (if not all) of the plants are in the Southwestern Lowlands 
Natural Region and the Highland Rim Natural Region (Homoya 1985). The Floyd and Gibson 
county occurrences appear to be historic only and the species has not been seen in these counties 
since 1901 (Deam 1940).  According to one source (W-3), American Featherfoil is currently 
known at only two sites in Indiana.   
 
The populations of this herb in Illinois and other areas of the Midwest are scattered widely and 
the populations are isolated from one another.  It is probable that the species was somewhat more 
common in the region at the time of European settlement, but there is no direct evidence for this 
because there are few early herbarium records from the region. Most of our current records have 
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been found within the last two decades.  It is likely that populations have been lost by the 
draining of their wetland habitats in the past 200 years, in which case there may have been a 
significant population decline as well for that reason.   
 
There is little data available on population sizes for this herb, and herbarium label data rarely 
include its local frequency or abundance. This herb is often locally common in selected wetlands, 
and hundreds have been seen in populations at Saline County and Johnson County (Hill, pers. 
obs.). In portions of its range where it is frequent, populations of 500 or more individuals are not 
uncommon.   
 
PROTECTION STATUS 
 
The Nature Conservancy currently lists Hottonia inflata, the American Featherfoil, as a G4 plant 
(W-3), indicating that the species is apparently secure worldwide.  In the United States, overall, 
the species is given the National Heritage rank of N4 (for similar reasons).   
 
Official protection for this aquatic herb outside of Forest Service lands depends upon state and 
local laws because it is not listed as Federally threatened or endangered.  The state rankings vary 
considerably.  Hottonia inflata is listed as Extirpated in Pennsylvania (SX), as Presumed 
Extirpated in Ohio (SH), as Endangered in Maryland and New Jersey (S1), and as Threatened in 
Indiana and New York (S2).  It has been designated as Critically Imperiled (S1) also in Georgia, 
Maine, New Hampshire, Rhode Island, and West Virginia and as Critically Imperiled – 
Imperiled in Mississippi (S1S2). It is considered Imperiled (S2) in Alabama, Delaware, Missouri, 
North Carolina and Tennessee, Imperiled to Vulnerable in Illinois (S2S3), and Vulnerable (S3) 
in Connecticut, Texas and Virginia. In Connecticut and Tennessee, American Featherfoil has 
been designated to be of Special Concern.  It is at risk especially at the margins of its range.  This 
species is not currently protected in Illinois.  
 
In Missouri, Hottonia inflata is not listed as threatened or endangered; current law in the state 
allows only the listing of federally listed taxa as state endangered (Yatskievych, pers. comm.); 
however, it is tracked in the state as a S2 plant. It was formerly included in the checklist of rare 
and endangered species of Missouri as a Rare plant (present in small numbers, if environment 
worsens, status in Missouri could deteriorate to Endangered; Missouri Department of 
Conservation 1991). 
  
In Forest Service Region 9, the American Featherfoil is included on the Regional Forester 
Sensitive Species list (RFSS) for the Shawnee National Forest but not the Hoosier National 
Forest, where it has not been found (W-5; Shawnee National Forest 2005).  
 
Table 1 lists the official state rank for Hottonia inflata assigned by each state’s Natural Heritage 
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program according to the Nature Conservancy at their Internet site (W-3).  Appendix 3 explains 
the meanings of the acronyms used (W-6).  
 
A summary of the current official protection status for Hottonia inflata follows: 
 
U.S. Fish and Wildlife Service:  Not listed (None) 
 
U.S. Forest Service:     Listed as at risk in the Shawnee National Forest and 
the Mark Twain National Forest, Region 9 
 
Global Heritage Status Rank:   G4 
 
U.S. National Heritage Status Rank:  N4 
 
Table 1: S-ranks for Hottonia inflata [Heritage Element Code: PDPRI06010] 
 
State/Province  Heritage S-rank 
 
UNITED STATES 
 
Alabama  S2 
Arkansas  SNR 
Connecticut  S3 
Delaware  S2 
Florida   SNR 
Georgia  S1 
Illinois   S2S3 
Indiana  S2 
Kentucky  S4? 
Louisiana  SNR 
Maine   S1 
Maryland  S1   
Massachusetts  S3S4 
Mississippi  S1S2 
Missouri  S2 
New Hampshire S1 
New Jersey  S1  
New York  S2 
North Carolina S2 
Ohio   SH 
Oklahoma   SNR 
Pennsylvania  SX  
Rhode Island  S1 
South Carolina SNR 
Tennessee  S2 
Texas    S3 
Virginia  S3 
West Virginia  S1
  
LIFE HISTORY 
 
Hottonia inflata is a delicate winter annual aquatic herb or, perhaps, a biennial herb, with a rather 
unusual life history.  The seeds germinate in the fall (or winter?) in mud or very shallow water 
and grow into small leafy plants during the winter while protected from cold temperatures by the 
water (Guthrie 1987). The timing of seed germination is dependent on the water level (Baskin et 
al. 1996).  During growth the stem continues to elongate until it reaches the surface as the 
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weather warms, at which time the plants initiate the inflated flower stalks that are so 
characteristic of the plant and which act to keep the plant floating at the surface of the water.  
The racemes continue to elongate and produce flowers into the late spring or summer.  Many 
fruits can be produced, each with multiple seeds, and the seeds are shed during a 2-3 week period 
with the plant disintegrating soon after (W-3; Knowlton 1911). The seeds float on the water 
surface for a short time because of surface tension before sinking to the muddy bottoms of the 
ponds (W-3).  The seeds germinate on the muddy bottoms of streams, backwaters, and protected 
lakes in midsummer of the following year, and young plants have been in the fall in some areas.  
Recent studies have suggested that the species may actually require two years to complete its life 
cycle, with the seeds lying dormant in mud for a full year before germinating (W-3).  The seed 
ecology of the American Featherfoil has been investigated in some detail by Baskin, Baskin, and 
Chester (1996).  
 
A suggestion has been made that vegetative reproduction occurs in this plant (Middleton 2003; 
pers. comm.).  It has also been proposed, because the species’ seeds appear in southern seed 
banks but not northern seed banks, that vegetative reproduction in the American Featherfoil is 
more important in northern populations than in southern populations.  I have been unable to find 
corroboration for this in other references.  It may be true, certainly, as aquarium plant dealers 
sometimes sell this species, and it is possible that it is propagated vegetatively through cuttings 
of very young plants.  The plants sold for the aquarium trade are always young, elongated, 
vegetative individuals.  It is unknown if the identification of these plants has been independently 
verified. 
 
Pollinators for the flowers of American Featherfoil are unknown.  The flowers of the plants are 
homostylous and self-compatible, and the flowers are also often cleistogamous, or they can self-
pollinate without even opening (Baker 1959).  Therefore, some populations or individuals may 
not require pollinators at all. 
 
Hottonia inflata flowers in April and May in the central and southern portions of its range, and it 
flowers in May and June in the more northern parts of its range.  The earliest flowers noted on 
herbarium specimens appeared on 8 April in Missouri and on 11 April in Florida and 
Mississippi.  Most flowering occurred between 20 April and 30 May.  In Massachusetts, near its 
northern range limit, plants were in flower mostly between 20 May and 20 June.  The latest 
flowers seen on the herbarium specimens examined were collected 23 June in Massachusetts.  
The inflorescences begin to enlarge in late March.    
 
Young fruits appear as early as 23 April in Arkansas, and are first found in Massachusetts on 
about 12 June.  Most ripe fruits are found during the period 15 May to 1 July.  Floating plants 
with fruits can be found as late as early July in Missouri and mid-July in Massachusetts.  A 
single plant can produce numerous seeds, and plants usually propagate by seed. The plants 
themselves normally decay in mid June to August, depending on locality (W-3). Seedlings for 
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the next season have been collected between 8 September and 6 October in Virginia and 
Missouri, respectively.  The seedlings look little like the adult plants, though the small feathery 
leaves are rather distinctive.  However, in early stages, these seedlings can be mistaken for small 
plants of Myriophyllum or Proserpinaca.   
 
POPULATION BIOLOGY AND VIABILITY 
 
Hottonia inflata is known for its tendency to be present and common in one year and completely 
absent the next.  The species may be absent for as many as five years before reappearing again in 
the same locality (W-3).  Mature plants are extremely vulnerable to damaging floods that can 
destroy an entire floating colony of the plants at the critical time of seed production and 
dispersal.  The habit of appearing and disappearing has also probably led to the mistaken belief 
that the species is common (W-3).  Distribution maps tend to show many records of the plant 
throughout its range but most records are based upon single sightings and are to be relegated to 
historic occurrences.   
 
The populations in the northern parts of its range are generally much smaller in size than those in 
the south, perhaps as a result of habitat destruction as well as the persistence of snow cover on 
ponds in that region (W-3) that blocks the light to the young plants below.  This same pattern has 
been shown for the floating fern Azolla (W-3).  
 
It is thought that Hottonia inflata benefits from the activity of beavers because beaver ponds 
produce the stable shallow pond habitat needed for the survival of the plants (W-3). Beavers are 
also likely to be distributors of the seeds, and it is believed that beavers spread the seeds during 
the transportation of pond mud for building and repairing dams and lodges (W-3).  In North 
Carolina, American Featherfoil has been observed to appear successively in new ponds formed 
upstream from previously colonized beaver ponds (W-3).  
 
American Featherfoil may also be distributed by ducks, especially by mallards and wood ducks 
(W-3).  American Featherfoil seeds have been recovered from the feathers of these two species 
during the periods that the seeds are floating on the water surface.  Frequent flights to other 
ponds facilitate the spread of the Hottonia.  Studies have shown that while the ducks also eat the 
plants, the seeds are too delicate to pass through their digestive systems unharmed (W-3). 
 
In a year when the plant is common locally, it flowers and fruits abundantly and it has no known 
reproductive problems.  Those populations growing underneath a tree canopy may produce fewer 
flowers than those in open, sunny aquatic habitats.  In addition, this herb grows in widely 
scattered and often isolated wetland sites, especially at the margins of its range, and there 
appears to be very little interaction (pollen dispersal or seed exchange) with other populations of 
the same species in those areas, partly because of the fact that flowering is often cleistogamous. 
No vegetative reproduction has been confirmed, though it has certainly been suggested (see 
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Middleton 2003).   
 
It is generally understood by botanists that fertility is normally reduced in inbred populations 
through the process of autogamy (self-fertilization).  Autogamy is useful to the plant when there 
are small numbers of individuals per area, since the safeguarding of the success of propagation is 
more important than the production of new genotypes. Hottonia inflata increases the possibility 
of inbreeding because the individual plants are not only self-compatible, but they are also often 
cleistogamous – and self-pollination is then guaranteed.  Individuals in such a population can be 
very closely related, and can even all be progeny from a single introduction event, and so they 
may posses little genetic variability.  The self-fertilization or the fertilization by siblings is the 
most likely outcome in such cases because there is almost no chance of fertilization by other 
genotypes unless they are within dispersal range.  The populations of this herb in Illinois are 
isolated from one another and from those in other states.  In theory, continued self-fertilization 
and fertilization within a group of closely related individuals can result in severe reproductive 
problems in such isolated populations, and successful seed production as well as the genetic 
variation that allows competition with other species may be compromised (W-7).  
 
An example of negative effects thought to have arisen through isolation of populations can be 
seen in the case of a monocot, Ofer Hollow Reedgrass (Calamagrostis porteri ssp. insperata 
(Swallen) C.W.Greene), which has become isolated on rather dry sandstone bluffs throughout its 
range.  This grass almost never produces viable seed anywhere in its range and this reproductive 
failure may be a reflection of a high genetic load that has occurred as a result of its long isolation 
(see Hill 2003).  High genetic load can be seen in dominant mutations that result in factors lethal 
to embryos, and this situation appears to be indicated in that grass.  That plant survives as a rare 
relict in the vegetative state only. There is no data at this time on the fertility of Hottonia inflata 
seeds produced in the Illinois and Indiana populations.  While it is a vulnerable species in the 
Midwest, the American Featherfoil does appear to be secure in some other areas with suitable 
habitat remaining.  Whether it persists or not in the future in areas where it is currently scarce 
appears to depend on the survival and maintenance of its habitat. 
 
POTENTIAL THREATS 
 
Globally, the American Featherfoil is considered to be apparently secure (see Protection Status 
above). In some portions of the United States, however, the species has been extirpated (as in 
Ohio and Pennsylvania) and it is considered to be critically imperiled to imperiled in Alabama, 
Delaware, Georgia, Indiana, Maine, Maryland, Mississippi, Missouri, New Hampshire, New 
Jersey, New York, North Carolina, Rhode Island, Tennessee, and West Virginia. Therefore, this 
species is in grave danger in 17, or 61 %, of the 28 states where it has historically occurred. This 
seems inconsistent with the status ‘apparently secure’ both globally and nationally (W-3).  It is 
most at risk at the margins of its range.  Known threats to Hottonia inflata include habitat loss as 
a result of human activities, from habitat degradation from hydrological alterations and 
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agricultural activities, from the elimination of beavers and their modified habitats, from 
competition from other vegetation, and from flooding and high water (W-3; Shawnee National 
Forest 2005).  
 
Throughout its range, populations appear to have been eliminated by human activities. It is well 
known that many acres of wetlands have been lost through draining and landfill activities for 
agricultural use as well as for construction of various kinds. This is especially true in highly 
desired locations along the coast and piedmont in New England and in highly productive 
agricultural areas in the Mississippi River basin. Significant threats and losses to the American 
Featherfoil have been noted especially in Indiana, Missouri, New Jersey, Tennessee, Virginia, 
and the New England coastal plain (W-3). Colonies on the east coast have been lost to continued 
urbanization (W-3). Significant dredging of former habitats has likewise led to severe losses to 
the species, because it cannot germinate in deep or channeled waters. The filling of wetlands for 
other uses likewise has eliminated populations of these water-dependent plants.  The wetland and 
aquatic habitat for this species is especially sensitive to changes in hydrology and not likely to 
withstand much alteration (W-3).  Development, including numerous types of residential, 
business, and agricultural developments, has resulted in severe siltation problems in lakes, ponds, 
and streams – and the young growth stages of the plants have often been buried or the waters 
have become so opaque that they can no longer photosynthesize (W-3). An increasing use of 
water has lowered water tables and drained wetland habitats where this plant once occurred, and 
the habitats then become completely unsuitable for the American Featherfoil.  Runoff from 
agricultural fields, in the form of both herbicides and fertilizers, is thought to be either toxic to 
the plants themselves or may cause algal blooms also capable of obscuring formerly clear waters, 
preventing Hottonia photosynthesis and reproduction (W-3; Shawnee National Forest 2005). 
 
The elimination of beavers to near extinction over much of their former range in the past two 
hundred years probably decimated the populations of Hottonia inflata, as well, through the 
elimination of their preferred pond habitat.  In some areas where beavers have been allowed to 
reappear or where they are protected, a series of ponds can be maintained on a semi-permanent 
basis and Hottonia populations remain stable (W-3). Where wildlife, in general, has been 
protected in pond and wetland habitats where Hottonia inflata has been known to occur, 
populations appear to be secure, as in Merchants Mill Pond State Park and Nags Head Woods 
Preserve in North Carolina, in Heron Pond and Little Black Slough State Natural Area in Illinois, 
in the Nature Conservancy’s Pequot Woods in Connecticut, and in portions of the Reelfoot State 
Wildlife Management Area in Tennessee (W-3).   
 
In New Jersey, it is thought that the aggressive grass Phragmites poses a threat to the continued 
survival of Hottonia inflata in at least one site (W-3). This is probably not an isolated problem, 
as Phragmites and other aggressive grasses have been encroaching on natural areas in many 
other states, including Illinois.  As stated above, the influx of agricultural fertilizers from 
adjacent farmlands can encourage the growth of aggressive weedy species and algae, and these 
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can cause serious problems for plants such as Hottonia at several stages in their lives.  
 
An additional proven and serious threat to populations of Hottonia inflata is flooding (W-3).  A 
single flood can eliminate an entire population of individuals of Hottonia, and flooding also can 
destroy the habitat through the destruction of natural beaver dams or levees, through siltation, 
through eutrophication, and through substrate alterations such as scouring. Mature plants are top 
heavy and exceedingly susceptible to injury and uprooting during periods of high water and 
increased currents; floating woody debris can remove them entirely from their quiet habitats by 
dragging them downstream or by stranding them on shores.  Younger plants may be left intact, or 
they may be scoured or buried in such events. It is well known that the elimination of protective 
buffering floodplain forests along watercourses, ponds, and other isolated wetland habitats can 
result in increased flooding and siltation from rapid runoff, and the subsequent destruction of 
formerly intact natural vegetation communities then made vulnerable from the elimination of the 
buffers.  It has been shown that levees built along the lower Mississippi River have made old 
oxbow lakes suitable habitat, as they are no longer subject to serious flooding (W-3). 
 
As stated in the previous section on Population Biology and Viability, it is generally believed 
among biologists that habitat fragmentation can also have profound effects on the success and 
persistence of small local populations through a process known as inbreeding depression.  
According to the study by Fletcher et al. (2001), current land-use changes, such as 
fragmentation, in eastern deciduous forests may affect population sizes of native wildlife that 
may exacerbate declines in rare and endangered wildflower populations in the eastern deciduous 
forests. Over time, as populations become increasingly more isolated, the effects of 
fragmentation can potentially be observed at the molecular level by reduced genetic frequencies 
caused by random drift (Barrett and Kohn 1991).  When one is considering populations that are 
already isolated, as in the case of the Illinois, Indiana, and Missouri populations of this plant, 
random genetic drift may have already occurred and this may have caused negative effects to the 
species.  This genetic drift may cause the individuals to be less adaptive to competition and 
environmental change. 
 
At the current time, however, Hottonia inflata appears to be secure within the Shawnee National 
Forest and Illinois in general because most sites are protected (Shawnee National Forest 2005).  
 
RESEARCH AND MONITORING 
 
The American Featherfoil has been the subject of study in several parts of its range for many 
years (Knowlton 1911, Brockett and Cooperrider 1983, Guthrie 1987, Shawnee National Forest 
2005).  Hottonia inflata has not been considered as a threatened or an endangered plant in 
Illinois, however, and this may be the reason for the lack of many studies on the plant in this 
state.  Several basic research needs are still called for, including a continued examination of the 
widely scattered herbarium specimens of this herb to determine its current and historical range 
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throughout the Midwest region.  Fieldwork is an integral part of continued research and 
monitoring and can be concurrent, and new populations may continue to be found as well.  
Because Hottonia inflata does not appear every year at its known sites, additional populations 
may actually be present in Illinois and Indiana.  Some training may be required to allow the 
recognition of this plant in its seedling state, or else surveys should be conducted only when it is 
better developed in the spring months. A fair amount of information is known concerning the life 
history of the plant overall but few specific details are known for the local populations in Illinois 
and Indiana, especially concerning fertility, early establishment requirements, growth rates, and 
genetic health (including variability).   
 
Annual or periodic monitoring of existing populations of the American Featherfoil may be 
essential to the local survival of this species (W-3). In parts of its range, both in areas where it is 
declining and in areas where it is still common, periodic monitoring is needed not only to supply 
data on the life history of this herb, but also to evaluate the threats to its habitat caused by habitat 
degradation or destruction, especially by changes in hydrology, from siltation and eutrophication, 
from invasive species, and from flooding.  Population stability, reproduction, and vigor should 
all be monitored.  The searches for additional populations are always needed to re-evaluate the 
plant’s status.  While hydrology fluctuations are assumed to occur in its habitat, it is not known 
precisely how much fluctuation can occur without adversely affecting the plants and additional 
research is needed in this area.  It is also not known if this herb can be established in new or 
former sites, though it is probable that it could be successfully introduced to such sites based 
upon current knowledge of its habitat preferences.  It is not known exactly how much 
disturbance can occur before an individual population is adversely affected, nor is it known 
precisely how large an aquatic habitat is needed to support a viable population. In particular, 
research on the use of fire management, while suggested to be beneficial to this plant (Shawnee 
National Forest 2005), would be useful towards the understanding and preservation of the 
American Featherfoil in our area.  Fire management for an aquatic species is certainly a novel 
idea, and yet somewhat counter-intuitive, but experimental data on such effects are lacking.   
 
Monitoring of the wetlands where it still occurs or where it may yet be introduced may assist in 
determining what the local environmental parameters should be for optimal health for this 
unusual herb.  Where it still occurs, the periodic surveys are needed to determine the basic health 
and productivity of the population by periodically counting (or carefully estimating) the numbers 
of individuals.  This is the only means to determine population trends accurately (W-3).  
Reproductive success can be estimated by counting the number of fruiting plants produced each 
season because seedlings and young plants cannot always be easily identified in the field.  As 
part of the basic research on current populations of this species, data such as counts of numbers 
of individuals present (or the area covered by the colony), the determination of the amount of 
yearly flowering and seed production that might occur, and an assessment of recruitment rates 
are needed in order to monitor population dynamics and to assess the viability of the individual 
populations found.  Individual plants may be monitored over a growing season at each site for 
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basic phenology data.  Such basic facts as fungal associations (if any), longevity, and yearly 
variations in colony size over a long period are not precisely known for populations in Illinois 
and Indiana.  Overall, next to nothing is known of the importance of pollination in this species.  
 
Once new populations are found, voucher specimens should be made according to techniques 
described in Hill (1995) or other similar references.  Similar habitat should be explored for the 
plant at its flowering and fruiting seasons – primarily in May and early June.  There are a few 
areas of additional suitable habitat in southern Illinois where the American Featherfoil could also 
exist. A list of typical associates and indicator species has been compiled as a result of field 
studies (see Habitat section above) and many of these should occur with the species in Illinois.  It 
is quite possible that populations of this species either have been overlooked because of 
difficulties in field identification of juvenile plants or because of the lack of adequate voucher 
material. 
 
Botanical surveys conducted by scientists from the Illinois Natural History Survey and elsewhere 
have shown repeatedly that with sufficient time and funding, and an experienced eye, many 
plants thought to be extirpated or else threatened or endangered occasionally can be found at 
additional locations (Hill 2002).  These sorts of investigations have been important in that they 
have led not only to the de-listing of species once thought to be rare, but they have also resulted 
in the discovery of species previously unknown in the state.  The U.S.D.A. Forest Service and 
other related agencies have done a fine job in the effort to preserve rare species with the 
resources that they have available.  Much of the locating and monitoring of known populations 
of rare species in southern Illinois has been conducted by Forest Service biologists, consultants, 
and students in cooperation with Illinois Department of Natural Resources personnel.  However, 
a continuing problem is that there is neither sufficient funding nor are there enough botanists 
available to survey the immense area that needs to be covered in the monitoring of the large 
numbers of sensitive plants, including this one.  It appears that a high priority should be given to 
the training and hiring of more qualified field botanists to achieve these goals. 
 
RESTORATION 
 
Only restoration efforts by means of habitat protection have been conducted on Hottonia inflata 
in Illinois and elsewhere (W-3; Shawnee National Forest 2005), and the restoration potential of 
this and similar species may be good.  Fruit production in this species appears to be dependable 
when conditions in its habitat are suitable.  It may be necessary to purchase private land already 
dedicated to other uses that has had historic populations of the species on it and to restore the 
habitat on this land for this plant.  At this time, however, data suggests that the priority activity to 
encourage the persistence of reproductive colonies of this herb should be through habitat 
protection.  There seems to be no attempt currently to re-introduce this species into areas where 
it once occurred or into areas where it has not previously occurred.  
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In order to restore this species to areas where it may have historically occurred, it is generally 
thought that the habitat itself must be restored (W-3); this is the generally recommended method 
to manage populations of this and other rare plants, i.e., to protect and manage the habitat. This 
must take into account the features of the entire watershed within which the Hottonia habitat 
occurs.  Management must not only protect the immediate habitat but also the upstream areas 
within the watershed that may affect flooding regimes or that may carry in pollutants (W-3).  
This would include management of upland forests to avoid serious flooding events as well as the 
elimination of channelization or dredged streams.  It is important to obtain and include a buffer 
area in order to protect the American Featherfoil populations from herbicide drift or other 
pollution factors as well as from destructive logging operations.  Protection of the hydrology, 
topography, and exposure within and near the sites is crucial.   
 
For this plant in particular, the protection and restoration of beaver populations has been highly 
recommended for the long-term survival of this species (W-3). The protection of other wildlife, 
such as waterfowl, is also an important consideration in the long-term success and establishment 
of this plant species. The successes have been demonstrated primarily within protected wildlife 
management areas within its range.  
 
As described in the previous section of this report, it is generally recommended that the habitat 
quality where this and other rare plants grow should be monitored on a regular basis and an 
assessment of the specific threats to all populations should be made (W-3). Successful 
management or restoration of the American Featherfoil depends on periodic surveys of both the 
environment in which it grows as well as the monitoring of population sizes and individual 
plants.  Nearby land use should be noted – as in the case of the conversion of areas to tree 
plantations and other crops – and the chemical and hydrologic effects on adjacent vegetation, as 
well as the appearance of new trails or road construction should also be noted.  While many 
herbicides are thought to be detrimental, so are fertilizers, which, in this habitat, can cause an 
increase of native and exotic invasives that can crowd out the Hottonia and other scarce natives 
adapted to these often nutrient-poor, somewhat acidic waters.   
 
True restorations of any native plant species are recommended using only propagated material 
grown from native, local populations to avoid mixing genotypes not adapted to the local 
conditions and to avoid compromising the local gene pool.  If this rule is not followed, the result 
is generally the loss of plants because they are not competitive under local conditions, or the 
result could be the success of a plant or plants that cannot be considered truly native (a plant 
community reconstruction rather than a restoration).  Local plants should be propagated for 
planting in such an effort.  Most herbs are normally easily propagated by means of seeds. 
Experimentation may demonstrate that propagated plants of this species can be used to enhance 
an already existing small population or to attempt the creation of a new population.  Records of 
all such introductions should be maintained where they can be easily referenced.  Burns (1984) 
has suggested that this plant may be difficult to establish, but it may be more plausible in 
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southern Illinois than in Ohio where Burns was working.  
It is not known what the minimum population size should be for the viability of this species in 
the wild.  It is known that population sizes of this plant can vary from fewer than 20 to over 
1,000 individuals but it is not known if all of these populations are sufficiently large for long-
term persistence. Several references have useful information that may be of assistance in this 
area (Given 1994, Menges 1991, Shaffer 1987). 
The American Featherfoil (sometimes called the ‘Tropical Water Violet’) is available 
commercially from several sources that supply the aquarium industry, normally as young plants, 
because of its ornamental and oxygenating qualities.  The plants should be correctly identified, 
and the source determined; however, even then, this is probably not the way to proceed with 
restoration of this plant in the wild.  
 
SUMMARY 
 
American Featherfoil, Hottonia inflata Ell., is an annual floating or rooted aquatic herb 
sometimes found in large colonies, and it is very unusual in that it floats on water by means of 
swollen, air-filled flower stalks. The species is found only in the United States, and it is restricted 
to rather shallow still or slow-moving waters of ponds, ditches, rivers, and similar wet 
depressions, historically in twenty-eight eastern and southeastern states.  Its occurrences have 
been very erratic, both in space and time. Globally, its ranking is G4 (apparently secure world-
wide).  Based on its current status, American Featherfoil is most common today in Kentucky and 
Massachusetts, but it is listed as Extirpated in Pennsylvania, as Presumed Extirpated in Ohio, as 
Endangered in Maryland and New Jersey, and as Threatened in Indiana and New York.  It has 
been designated as Critically Imperiled in Georgia, Maine, New Hampshire, Rhode Island, and 
West Virginia and as Critically Imperiled/Imperiled in Mississippi. It is considered Imperiled in 
Alabama, Delaware, Missouri, North Carolina and Tennessee, Imperiled/Vulnerable in Illinois, 
and Vulnerable in Connecticut, Texas and Virginia. In Connecticut and Tennessee, American 
Featherfoil has been designated to be of Special Concern.  It is at risk especially at the margins 
of its range.  This species is not currently protected in Illinois.  American Featherfoil is included 
on the Regional Forester Sensitive Species list (RFSS) for the Shawnee National Forest. It faces 
extirpation in several states if it is not properly protected.   
 
Suggested research priorities for this rare herb include attempts to locate additional populations, 
and to determine, through controlled and cautious experimentation, the best management 
techniques to insure its survival and increase (especially through habitat and watershed 
protection).  Management through enforced protection of its habitat in order to protect aquatic 
mammals and birds that help to maintain its habitat and that disperse the plant, as well as through 
protection from degradations such as lowering of the water table, siltation, and from flooding 
appears to be necessary to allow it to persist where it may occur.   
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APPENDIX 1 
    
Representative specimens of Hottonia inflata examined or cited in the literature   
 
Herbaria:  
 
ILLS = Illinois Natural History Survey, Champaign.  LSU = Louisiana State University, Baton 
Rouge.  MO = Missouri Botanical Garden, St. Louis.  MISS = University of Mississippi, 
University.  MU = Miami University, Oxford, OH.  UNAF = University of Northern Alabama, 
Florence.   
 
ALABAMA:  GREENE CO., 4 mi SW of Boligee, along US Rt. 11, 24 Mar 2003, Keener 2491 
(LSU); TUSCALOOSA CO., Fosters Ferry Road, Jul 1900, Nevius s.n. (LSU). 
 
ARKANSAS: DREW CO., Tillar, 12 May 1940, Demaree 21137 (LSU; MO); FULTON CO., 
Fulton, 24 Apr 1902, Bush 1427 (MO); JACKSON CO., lakes near Newport, 23 Apr 1896, 
Eggert s.n. (MO); SCOTT CO., NNE of town of Mena along Fourche Le Fave River, 11 May 
1991, Boufford et al. 25574 (MO); SEBASTIAN CO., Snakepit Lake, 25 Apr 1989, Thompson 
et al. C0430 (MO).  
 
CONNECTICUT:  FAIRFIELD CO., Stratford, 15 Jun 1893, Eames s.n. (MU); NEW 
HAVEN CO., Orange, 2 Jul 1895, Eames s.n. (MU); NEW LONDON CO., Sunnyside, 
Norwich, 24 May 1884, Lumsden s.n. (MU). 
 
GEORGIA: BARTOW CO., Big Pelfry Pond, 4.8 mi SE of Adairsville, 5 May 1951, Duncan 
12317 (MO). 
 
ILLINOIS: JACKSON CO., Turkey Bayou NE of Howardton, 13 May 1971, Evers 104900 
(ILLS); JOHNSON CO., SW of Forman, 2 May 1969, Evers 98772 (ILLS; MO); MASSAC 
CO., Metropolis, 31 May 1919, Palmer 15337 (MO); POPE CO., Round Pond, New Liberty, 9 
May 1970, Schwegman s.n. (ILLS); SALINE CO., 5.5 mi W of Rt. 45 on Rt. 13, 0.3 mi S on 
Carrier Mill Rd., 4 May 1995, Hill 26464 (ILLS; MO; MU); UNION CO., Larue Swamp N of 
Wolf Lake, Winters Pond, 4 May 1969, Dolbeare 2744 (ILLS); WASHINGTON CO., near 
Ashly, 16 May 1898, Eggert s.n. (MO).       
 
KANSAS:  DICKINSON CO., Brown’s Park, May 1878, Ripley s.n. (MU). 
 
KENTUCKY: MCCRACKEN CO., at Leader Bottom where US 45 crosses Mayfield Creek, 4 
May 1975, Athey 2993 (MO). 
 
LOUISIANA: FRANKLIN PARISH, Clement farm, 2.5 mi SE of Crowville, 11 May 1970, 
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Clement s.n. (MO); MOREHOUSE PARISH, just W of LA Rt. 834 at US Rt. 165 and Jones, 
12 May 1978, Thomas et al. 58180 (LSU); NATCHITOCHES PARISH, Natchitoches, 27 Apr 
1915, Palmer 7402 (MO); OUACHITA PARISH, Waterside Park subdivision E of Monroe, 7 
May 1967, Thomas et al. 2582 (MO, MU, UNAF). 
 
MASSACHUSETTS: BRISTOL CO., Taunton, 23 Jun 1958, Seymour 17843 (MO); Rt. 118, 
N. Rehoboth, 24 May 1958, Seymour 17834 (MO); MIDDLESEX CO., Arlington Heights, 10 
Jul 1897, Grover s.n. (MU); Melrose, 20 Jun 1870, Morong s.n. (MO); NORFOLK CO., Mill-
pond, Braintree, 1871, Churchill s.n. (MO); Blue Hill Reservation, 15 Jun 1930, Eaton s.n. 
(MU). 
 
MISSISSIPPI: COAHOMA CO., beside US Rt. 61 and US Rt. 49, 1.9 mi S of Lula, 22 Apr 
1978, Thomas et al. 78449 (LSU); MONROE CO., vicinity of Becker, at Becker Bottom, 11 
Apr 1966, MacDonald 9303 (MO); OKTIBBEHA CO., along hwy 12, 1 mi E of Bradley, 15 
May 1982, Carter 3019 (MO); QUITMAN CO.: 4 May 1967, Pullen 67110 (MISS). 
 
MISSOURI: BOLLINGER CO., 1.5 mi NW of Zalma, just N of Castor River, 10 May 2000, 
Yatskievych et al. 00-36 (MO); Brownwood, 5 Apr 1919, Palmer 14719 (MO); BUTLER CO., 
S of Hwy 60, Black River bottom, 6 Oct 1994, Hudson 620 (MO); CARTER CO.: Twin Ponds, 
West Twin Pond, 2 Jun 1998, Hudson 1073 (MO); REYNOLDS CO., Bowles Pond, 1 mi W of 
Co. Hwy. V, NW of Redford, 5 Jun 1992, Ryan 2022 (MO); Deer Run State Forest, 8 Apr 1992, 
Newman s.n. (MO); RIPLEY CO., 6 mi NW of Bennett, near Little Barren Creek, 25 May 1938, 
Steyermark 5468 (MO); STODDARD CO., Oak Ridge State Forest, 21 Apr 1992, Newman s.n. 
(MO); WAYNE CO., Mill Spring, Jul 1900, Russell s.n. (MO. 
 
NEW JERSEY: BERGEN CO., “Novae Caesareae”, his name for NJ, May 1863, Eaton s.n. 
(MO). 
 
NEW YORK: SUFFOLK CO., Long Island, Northville, 13 Jun 1873, Miller 4759 (MO); 
county uncertain, New York, 1841, Brown s.n. (MO). 
 
NORTH CAROLINA:  IREDELL CO., Statesville, s.d., Hyams 55 (MU). 
 
OKLAHOMA: ATOKA CO., 0.5 mi SW of Boehler intersection in SE Atoka County, 27 Mar 
1982, Taylor & Taylor 31256 (LSU); McCURTAIN CO., pond near Little River, 1 mi N of 
Ringold [pH 6.6], 23 May 1967, Crutchfield 2832 (MO.) 
 
RHODE ISLAND: WASHINGTON CO., Lincoln, Jun 1872, Congdon s.n. (MO). 
 
VIRGINIA: NORFOLK CO., near Frederick College, 4 May 1967, Harvill 15741 (MO); 
SUSSEX CO., Coppahaunk Swamp, S of Spring Hill Church, 8 Sep 1941, Fernald & Long 
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13723 (MO). 
 
WEST VIRGINIA: MASON CO., McCullough Farm near Glenwood, 13 May 1937, 
Darlington 576 (MO). 
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APPENDIX 2. 
The Historic Distribution of Hottonia inflata in the United States. 
Information from herbarium specimens and the literature.  
(If in > 10 counties, then only number of counties included.)  
 
STATE   COUNTIES     NOTES 
Alabama Dallas, Greene, Macon, Madison, 
Montgomery, Perry, Tuscaloosa 
W-1; W-3; herbarium 
specimens. 
Arkansas 12 counties, widespread except mountains W-1; Smith (1978).  
Connecticut Fairfield, Hartford, Middlesex, New 
Haven, New London, Windham 
W-1; W-3; Magee and Ahles 
(1999). 
Delaware Kent, New Castle W-1; W-3. 
Florida Not present?  See text 
Georgia Bartow W-3; Jones and Coile (1988). 
Illinois Jackson, Johnson, Massac, Pope, St. Clair, 
Saline, Union, Washington 
W-1; Mohlenbrock and Ladd 
(1978); Mohlenbrock (1986); 
includes Shawnee N.F.; 
herbarium specimens. 
Indiana Dubois, Floyd, Gibson, Pike, Posey, Scott, 
Vanderburgh 
W-1; W-3; Homoya, pers. 
comm. 
Kansas Dickinson  Herbarium specimen at MU; 
questionably native. 
Kentucky 11 counties, mostly western third of state. W-1. 
Louisiana 20+ parishes, scattered MacRoberts (1989); Thomas 
and Allen (1998). 
Maine Washington, York W-3; Magee and Ahles (1999). 
Maryland Caroline, Kent, Queen Annes, Talbot W-3. 
Massachusetts Barnstable, Bristol, Essex, Middlesex, 
Norfolk, Plymouth, Suffolk  
Magee and Ahles (1999). 
Mississippi Coahoma, Oktibbeha, Quitman W-1; W-3; herbarium 
specimens. 
Missouri Bollinger, Butler, Cape Girardeau, Carter, 
Dunklin, Jefferson, Reynolds, Ripley, St. 
Louis, Shannon, Stoddard, Wayne  
W-1; W-3; Steyermark (1963); 
including Mark Twain N.F. 
New 
Hampshire 
Rockingham W-1; Magee and Ahles (1999). 
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New Jersey Bergen, Cape May, Cumberland, Mercer, 
Middlesex, Monmouth, Morris, Ocean, 
Salem 
W-1; W-3. 
New York Jefferson, Nassau, Orange, Queens, 
Richmond, Rockland, Suffolk, Westchester 
W-1; W-3. 
North Carolina Bertie, Currituck, Dare, Gates, Hertford, 
Iredell, Johnston, Lenoir, Martin, 
Northampton, Pasquotank, Washington 
W-1; W-3; Radford et al. 
(1968); Herbarium specimens. 
Ohio Ashtabula, Lake, Scioto W-1. 
Oklahoma Atoka, Choctaw, Le Flore, McCurtain W-3; W-8; herbarium 
specimens. 
Pennsylvania 
[extirpated] 
Bucks, Sullivan [thought to be extirpated 
in PA] 
W-1; Wherry et al. (1979); 
Rhoads and Block (2000). 
Rhode Island Providence, Washington W-1; Magee and Ahles (1999). 
South Carolina Williamsburg W-3. 
Tennessee Lake, Lauderdale, Marion, Montgomery, 
Obion, Stewart 
W-1; W-3; Chester et al. 
(1997). 
Texas Greg Smith, Harrison, Leon, Liberty, 
Matagorda, Red River 
W-1; W-3. 
Virginia Chesapeake, Gloucester, Greensville, Isle 
of Wight, James City, King William, 
Newport News, Southhampton, Sussex, 
Virginia Beach 
W-1. 
West Virginia Mason W-1; W-3. 
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APPENDIX 3. 
Natural Diversity Database Element Ranking System 
 
Modified from: http://www.natureserve.org/explorer/ranking.htm  [W-6] 
 
 
Global Ranking (G) 
 
G1 
Critically imperiled worldwide. Less than 6 viable elements occurrences (populations for 
species) OR less than 1,000 individuals OR less than 809.4 hectares (ha) (2,000 acres [ac]) 
known on the planet. 
 
G2 
Imperiled worldwide. 6 to 20 element occurrences OR 809.4 to 4,047 ha (2,000 to 10,000 ac) 
known on the planet. 
 
G3 
Vulnerable worldwide. 21 to 100 element occurrences OR 3,000 to 10,000 individuals OR 
4,047 to 20,235 ha (10,000 to 50,000 ac) known on the planet. 
 
G4 
Apparently secure worldwide.  This rank is clearly more secure than G3 but factors exist to 
cause some concern (i.e. there is some threat, or somewhat narrow habitat). 
 
G5 
Secure globally. Numerous populations exist and there is no danger overall to the security of the 
element. 
 
GH 
All sites are historic.  The element has not been seen for at least 20 years, but suitable habitat 
still exists. 
 
GX 
All sites are extirpated. This element is extinct in the wild. 
 
GXC 
Extinct in the wild.  Exists only in cultivation. 
 
G1Q 
Classification uncertain. The element is very rare, but there is a taxonomic question associated 
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with it. 
 
National Heritage Ranking (N) 
 
The rank of an element (species) can be assigned at the national level.  The N-rank uses the 
same suffixes (clarifiers) as the global ranking system above.  Rarely the designation NNR is 
used indicating that the species has not been ranked nationally. 
 
 Subspecies Level Ranking (T) 
 
Subspecies receive a T-rank attached to the G-rank.  With the subspecies, the G-rank reflects the 
condition of the entire species, whereas the T-rank reflects the global situation of just the 
subspecies or variety. 
 
For example:  Chorizanthe robusta var. hartwegii.  This plant is ranked G2T1.  The G-rank 
refers to the whole species range (i.e., Chorizanthe robusta, whereas the T-rank refers only to the 
global condition of var. hartwegii.  Otherwise, the variations in the clarifiers that can be used 
match those of the G-rank. 
 
State Ranking (S) 
 
S1 
Critically imperiled. Less than 6 element occurrences OR less than 1,000 individuals OR less 
than 809.4 ha (2,000 ac).  S1.1 = very threatened; S1.2 = threatened; S1.3 = no current threats 
known. 
 
S2 
Imperiled. 6 to 20 element occurrences OR 3,000 individuals OR 809.4 to 4,047 ha (2,000 to 
10,000 ac).  S2.1 = very threatened; S2.2 = threatened; S2.3 = no current threats known. 
 
S3 
Vulnerable. 21 to 100 element occurrences OR 3,000 to 10,000 individuals OR 4,047 to 20,235 
ha (10,000 to 50,000 ac).  S3.1 = very threatened; S3.2 = threatened; S3.3 = no current threats 
known. 
 
S4 
Apparently Secure.  This rank is clearly lower than S3 but factors exist to cause some concern 
(i.e., there is some threat, or somewhat narrow habitat).  
 
S5 
Secure. Demonstrably secure to ineradicable in the state.  
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SH 
All state sites are historic; the element has not been seen for at least 20 years, but suitable habitat 
still exists.  Possibly extirpated. 
 
SNR, SU 
Reported to occur in the state.  Otherwise not ranked. 
 
SX 
All state sites are extirpated; this element is extinct in the wild.  Presumed extirpated. 
 
Notes:  
 
1.  Other considerations used when ranking a species or natural community include the pattern of 
distribution of the element on the landscape, fragmentation of the population/stands, and 
historical extent as compared to its modern range.  It is important to take a bird’s eye or aerial 
view when ranking sensitive elements rather than simply counting element occurrences. 
 
2.  Uncertainty about the rank of an element is expressed in two major ways: by expressing the 
rank as a range of values (e.g., S2S3 means the rank is somewhere between S2 and S3), and by 
adding a ‘?’ to the rank (e.g. S2?).  This represents more certainty than S2S3, but less than S2.  
 
 
 
 
 
 
 
 
 
 
